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Bicycle Switching Model  
for CMAQ Project Evaluation 

 
Presented to CMAP Bicycle and Pedestrian Task Force 
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Outline 
 

1. Purpose 

2. Model overview 

3. Current limitations 

4. Bicycle usage survey 
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Purpose 
 

CMAQ funds improvements using performance-based criteria 

 

Problem 

 Current spreadsheet tool is simplistic and based on old data 

 Regional travel demand model is too coarse for predicting bicycle 

demand at the desired level of sensitivity 

 

Solution 

 New tool with more sensitivity to factors affecting cycling use 

 Re-introduce variability to each day’s mode choice decision 
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Model overview – Final outputs 
 

Auto trips eliminated (due to usage of proposed bicycle amenities) 

 

 

Results in reduction in VMT 

 

 

Yielding air quality benefits 
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Model overview – Main analysis components 
 

1. Identify trips that may be affected by the facility improvement 

 

2. Determine the difference in travel costs due to the improvement 

 

3. Estimate the probability of an auto trip switching to bicycle mode 
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Model overview – Identify Trips 
 

 Locate bicycle projects 

‒ 49 CMAQ proposals 

 Create a 5-mile buffer for each 

project to identify area of 

impact 

 Get trips from Activity-Based 

model that begin and end within 

a project buffer 
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Model overview – Determine travel costs 
 

Generate routes between O-D pairs and summarize data for each route 

• Auto routes based on shortest time cost 

• Bike routes based on cost that is function of length and bicycle level-

of-service (BLOS) 
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Model overview – Calculating Bicycle Level-of-Service 
 

 BLOS is employed in highway capacity analysis to grade a road/path 

segment’s perceived quality for bicycling based on measurable features of 

the facility 

 

 CMAP calculated BLOS scores for the region using the Urban Street 

Segments methodology in Chapter 17 of the 2010 Highway Capacity 

Manual (using a 2012 IRIS dataset) 
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Model overview – Calculating Bicycle Level-of-Service 
 

 Traffic volume 

 Percentage of trucks 

 Pavement condition 

 Number of lanes 

 Lane Width 

 Presence of a bike  

       lane and/or paved shoulder 

 Speed limit 

 On-street parking utilization 
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Model overview – Creating a multimodal network dataset 

NAVTEQ 

BIS 

Network 
attributes 

BLOS for off-street facilities = 0.5 

| Bicycle Switching Model – Model Overview 

11 

Model overview – Path building 
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Model overview – Route summarization 
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Model overview – Route summarization 
 

 Generate paths for each unique O-D pair 

 

 Summarize data for base and build scenarios 

• Average BLOS score  

• Miles stratified by BLOS categories (A-F) 

• Miles stratified by 5 mph speed limit increments 
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Model overview – Switching model 
 

1. Estimate switching probability based on household, person and tour 

characteristics 

2. Apply modal penalties and weights  

3. Incorporate weather variability into modal cost difference 

4. Tabulate modal shifts and report results 
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Model overview – Estimating switching probability 

• Household income 

• Household size 

• Workers 

• Autos 

Household variables 

• Gender 

• Age 

• Value of time 

Person variables 

• Trips per tour 

• Hours per tour 

• Miles per tour 

• Trips per day 

Tour variable 
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Model overview – Tabulate modal shift 
 

 Summarize the switch to bike 
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Model overview – Model outputs 
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Current Limitations 
 

Network data 

 Applied Urban Streets method throughout, regardless of roadway type 

 Use of default values in BLOS calculations 

 BIS project data – planning level data, not intended for routing 
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Useful as planning/scoring tool, but not to make investment decisions 

Model application 

 Does not evaluate latent demand 

 No empirical validation – need to survey 

 Not a routing tool – does not assign bike trips to the network 

• Cannot answer the question: “How many people use this facility?” 
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Bicycle usage survey 
 

Currently gathering survey data to improve the bicycle switching model: 

https://cmapbicycleusage.metroquest.com 

| Bicycle Switching Model – Bicycle Usage Survey 

https://cmapbicycleusage.metroquest.com/
https://cmapbicycleusage.metroquest.com/

